Objective: The aim of this study was to determine the incidence and clinical significance of isolated fetal liver calcifications. 
INTRODUCTION
Liver calcification seems as a hyperechogenic area in the paranchyme or surface of liver with ultrasonographic imaging (1) . It can be isolated finding or in association with other abnormalities. Although isoleted fetal liver calcification has been seen relatively common the clinical significance and management of it has not been fully established (2, 3) . The aim of this study is to discuss clinical management and peritanal outcomes of 17 patients who were evaluated with isolated fetal liver calcification.
MATERIAL AND METHODS
This study was performed at Gazi University, Faculty of Medicine, Department of Obstetrics and Gynecology between 2005-2010 and subsequently performed at Dr. Sami Ulus Women Health and Research Hospital between 2010-2012. In the seven-year period we were performed 19200 routine detailed fetal scans (of theese 15200 were from Gazi University) between 18-28 weeks of gestation and 17 cases with isolated fetal liver calcifications were enrolled in the study.
Demographic properties of cases such as age, gravity, parity, number of menstrual regulation (MR), abortion and living child were recorded (Table I) . Ultrasound images were obtained using Philips HD 11 XE and GE logic S9 ultrasound devices. All sonographic examinations were performed by two experienced sonographists that one of them was perinatologist while the other one was radiologist. All neonates were followed after birth at least for 12 months. In each case a series of initial and follow-up obstetric ultrasound imaging were obtained (four-weeks interval for the two trimesters and two weeks for the last trimester).
Localization and number of the hyperechogenicity were recorded. Patients were screened for other associated abnormalities by detailed ultrasonography.
Doppler ultrasound was used to evaluate vascularity of echogenic lesions. In all cases the serological status for toxoplasmosis, rubella, cytomegalovirus, herpesvirus (TORCH), syphilis, parvovirus B19 was determined. Imulite 2000 Siemens commercial kits for serological assessment of toxoplasma, rubella and CMV, Diapro for herpes (manuel, micro ELISA), Novatech for parvovirus B19 and Omega for syphilis (VDRL) were used. Amniocentesis was proposed to cases detected fetal liver calcification for chromosomal analysis and determination of intrauterine infections. After the birth, newborns physical, serological examinations for TORCH, syphilis and parvovirus were performed.
Antenatal diagnostics of isolated fetal liver calcifications were confirmed by postpartum sonographic screening performed by radiologist. Neonates were followed-up by three-months period sonographic examinations until 12. months after the birth.
Results

(0.09%) cases of isolated fetal liver calcifications
were detected among 19200 women. Thus our incidence was 1/1123. All of the calcifications were isolated, parenchymal and solitare (Figure 1 and 2 ). The earliest case we detected fetal liver calcification was at the 18th week of gestation and the latest was at the 26th week of gestation. Color Doppler flow imaging was demonstreted no vascularization in the hepatic lesions of each case. Serologic markers of TORCH, syphilis and parvovius B-19 which performed from mothers blood were negative in all cases. Amniocentesis was performed on the 14 of 17 fetuses to determine chromosomal abnormalities and intrauterine infections.
The results were normal for each fetus. There was no associated obstetric morbidity during the follow-up the cases. The size and number of the fetal liver calcifications did not change during the pregnancy. All of the foetuses were delivered at term and the physical, serological, abdominal and cranial ultrasonographic examinations were normal except liver calcification for each neonate. All neonates were followed after birth at least for 12 months and no additional pathology was detected.
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DICUSSION
Fetal liver calcifications were previously detected from spontaneous abortions and newborn autopsies (4) .
Nowadays owing to advances in ultrasonography resolution, we can detect calcifications at earlier weeks of gestation (5) . The incidence of isolated fetal liver calcifications is undetermined while the incidence of whole fetal liver calcifications was estimated as 5.7-10/10000 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . It may be due to the fact that our hospital is a referral center so we were found the incidence higher than other publications. The location and the number of calcifications may be important for etiology and they are classified as parenchymal, peritoneal and vascular calcifications (12) . However, Simchen et al.
showed that there were no differences between parenchymal and surface liver calcifications regarding the cause and outcome. They were therefore divided fetal liver calcifications into two groups; isolated and non-isolated (2) . Parenchymal calcifications were detected especially at pregnancies which complicated with intrauterine infections, primary or methastatic liver tumours, gall-bladder stones and vasculare thrombosis (2, 6, 7, 13) . Chromosomale anomalies also might cause fetal liver calcifications (2, 8) . calcifications but it has been reported in the literature that the probability of chromosomal anomalies in patients without concomitant abnormalities is very low. Therefore amniosentesis should be performed only in patients with associated anomalies (2) . In current study although concomitant patology was detected in none of the cases, we did amniosentesis in 14 of 17 cases. In 3 cases the parents did not allow such an examination so we did not do.
In conclusion, the significance of fetal liver calcifications has to be assessed in combination with other clinical and pathological parameters, including location and number of the lesions, and abnormalities of placenta, umbilical cord, and fetal malformations (14) .
The common opinion of all studies including current study is that if the fetal liver calcification is isolated, with no associated morphologic abnormalities, abnormal caryotypes or intrauterine infection, the prognosis will be good.
